
Analysis of the 2003-04 burning seasons in 
southeast Mexico through a contextual fire 
detection algorithm based on GOES 
imagery

M. Montero, M. Polanco, F. Oropeza

2004 GOES Satellite Readout

December 9, 2004



Motivation

We wanted to have a fire detection algorithm 
which provided us with the geolocation of 
biomass burning sources at southeast 
Mexico (largest burning region in the country)

Given our own necessities and infrastructure 
we decided to get an approach based on 
GOES.



Overview
Back in 2002, we implemented a contextual fire 
detection algorithm at IMTA. The algorithm, called 
ADFA (for Algoritmo de Deteccion de Fuegos en 
Activo, in spanish), is based on the Justice et al. 
(1996) technique, originally developed for AVHRR, 
and now adapted for the GOES imagery. 

The 2003 and 2004 biomass burning seasons in 
southeast Mexico and northern Central America
were analized through ADFA and the results are 
presented here.













ADFA vs ABBA

Comparison of fires detected from ADFA vs the well known ABBA for 
February 26, 2003 20:15 UTC



ADFA Statistics    26/02/03 20:15 UTC

 
       #F      #Px      #Py      Lat           Lon      T2(K)    T4(K)   T4b(K)      ∆T  T(2-4)b  T2-T4   m #bp     
    1   150  115  19.55  -90.11 326.00 294.50 291.62  8.00 13.12 31.50  1  8 
    2   143  182  16.91  -90.10 317.50 305.50 303.81  5.00  5.88 12.00  1  8 
    3    28  196  16.43  -94.76 320.50 310.00 308.07  5.00  5.29 10.50  1  7 
    4    90  217  15.57  -92.11 318.00 304.00 302.56  5.00  4.62 14.00  1  8 



ADFA: March 18-19, 2003



a)  b)  
 

c)  d)  

Daily distributions of the number of fires detected by ADFA during 2003. The days were
the events with maximum activity during March (first and seconf half), April, and May.



ADFA, March 2003



ADFA, March 2004



BIOMASS BURNING SEASONS
2003 vs 2004

March-May 2003

March-May 2004



ADFA, Period March-April 2003
Frequency contours of hot spots ≥
5 (top), 10 (middle), and 30 (bottom).



Comparison of 2003 & 2004, 
fire frequency (>30)
March 2003 May 2003April 2003

March 2004 May 2004April 2004



Frecuencia de ciclos, ADFA
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Monthly statistics for ADFA during 2003 
 

# Fuegos T2 (K) T4 (K) T4b(K) ∆T (K) T(2-4)b (K) T2-T4 (K)
Marzo 28,369 321.54 307.55 305.12 5.31 4.92 13.99
Abril 40,999 320.82 305.59 303.68 5.16 6.65 15.23
Mayo 54,236 320.82 305.41 303.23 5.13 7.05 15.41
Junio 1,616 319.32 298.66 297.16 5.20 11.94 20.66



Final remarks

Even though GOES has its own limitations, 
the new generation of GOES satellites 
(GOES-R) certainly going to improve
considerably approaches like the one
presented here.

In the inmediate future we are planning to
make full use of the GOES receive station we
have at IMTA for this and other applications.



Thanks to

NASA GSFC for providing a web site where
everyone can access real-time GOES data 
(Imager) for FREE

CONACYT for providing financial support to
this work


	Analysis of the 2003-04 burning seasons in southeast Mexico through a contextual fire detection algorithm based on GOES imager
	Motivation
	Overview
	ADFA vs ABBA
	ADFA: March 18-19, 2003
	ADFA, March 2003
	ADFA, March 2004
	Comparison of 2003 & 2004, fire frequency (>30)
	Final remarks
	Thanks to

